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INTRODUCTION AND PURPOSE OF STUDY 


the available supply of fvel and power is a subject of importance at all’ 
times and particularly at this time. The following brief survey of fuel and 
rower in the United States apnraises tne extent of the several primary sources 
of energy; the approximate monthly demand, 1929-40; the chief centers of 
production and consumption; and shifts in the principal uses from 1929 to 
recent years. The period covers the boom year 1929, the yeers of the great 
Ccpression, the more normal year 1937, the recession in 1938, the year 1939, 
and 1940 (which was affected by armament programs)e In some instances, the 
cata for 1939 and 1940 are preliminary. 


The four primary sources of fuel and power are coal, petroleum, natural 
Gas, and watcr power, Wood fucl, important in some regions, and foreign 
trace in natural gas and hydroelectricity represent a relatively small part 
of tne energy supnly and are not considered in this studye The tonnages 
snown are in terms of coal, based upon the calorific or Be te ue equivalents 
of the several sources of powere In practice, the usable heat or energy 
varies according to the tyne of equipment available for its usee For ex~ 
ample, the efficiency of turbine water wheels and internal~combustion en 
gines is much higher than that of stcam plants and Bo egacn ee carnne) de~ 
ViCceSe ; 


1/ The Bureau of Mines will welcome reprinting of this paper, provided 
the following footnote acknowledgment is used: "Renrinted, oe ude 


of Mines Information Circular 7129." 
Coal Economics Division, Bureau of Mines. 
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Raw materials, pover, and cconomic org:mization are the foundations of 
industry. As the fundamentai vurnose of iniustry is to procure or recover 
raw materials and process them for huwnan'use, industrial activity seldom ex- 
tends much beyond the pover necessary for such industria! processes. Thus 
sources of power sct the boundary and range of industry. Virtually all 
regions have some resources of raw material, but without fuel and power the 
value of the raw material is linited. 

The predominant vosition of the United States in tie industrial world is 
due chiefly to the quantity eni variety of its raw material and the extent 
ond accessibility of its nowere ; 


Tyricelly the United States accounts for about one~third of the world's 
coal output,. almost twoetlirds of the petroieum produced, about 29 percent of 
the natural gas warketed, and approxinately 23 percent of developed water 
powers | 


Tee annual production of coal, oil, natural sas, anc water power in the 
United States, in terms of ccal, approximates 1,000,000,000 tonse Without 
the opening of new mines, the sinxinz of new wells, or the harnessing of 
additional streams, the anrual output of fuel and power cdn be considerably 
increasede The present: rroducticn capecity of the Navion is estimated at 
about one~half ie voor output of a sascha Shae 

The several domestic sources of energy are closcly linked with certain 
industrial developments. For examle, coal in the form of coke is essential 
to the metallurgical industries; hydroclectricity is closely associated with 
the electrochemical and electrometallurgical industrics; and the use of 
gasoline in internal-combustion enzines has, within a few decades, resulted 
in the establishment of a major manufacturing industry and greatly affected 
the social and economic structure of: the coe 


Coal, petroleum, natural sas, and water power availeble for consumption 
during the period ee averaged 75,000,000 net tons (in terms of coal) 
was at a high of 884,000,000 net tons in 1929, declined steadily to a low of 
592,000,000 tons in 1922, and increased almost as avert to 879,000,000 
tons in 1940. It is estimated that vz roduction in 19441 will exceed the 1629 
highe . 


Although coal continves to be tne: dominant source of power it has been 
losing ground ne competitive fuels and to water powens | 


Of the total fuel and neucevaseuie bie: in Geena of coal, the respective 
importance of coal, petroleum, natural gas, and water power has been as 
follows: In the peak year 1929 ~ 606, 26, 5, and 3 percent; in the depression 
year 1932 — 6, 30, 5, and 4s and in 1540 ~ 54, 35, 7, ard & percent, re— 
spectively. 


The negni tude of the mineral-~fuel industries of the United States is 
indicated by the value of output at point of production, which in 1939 totalec 
$2, 306,456,000. Bituminous coal at the mine was valued at €732,534,000, 
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onthracite at the breaker at $187,175,000, and petroleum and natural gas at 
the wells at $1,265,000,000 and $121,750,000, respectivelye 


COAL PRODUCTICN = SEIFTS IN PRODUCING CEUTERS AND USES 


Production of bituminous coal and lignite declined from 535,000,000 net 
tons in 1929 to 393,000,000 tons in 1939, In the respective years, four 
States = Pennsylvania, West Virginia, Illinois, and Kentucky — supplied T5044 
and 7306 percent of the total output (Pennsylvania 25.8 and 23e5 percent and 
West Virginia 25.9 and 27e5 percent). Production of Pennsylvania anthracite 
in 1929 and 1939 was 73,828,000 and 51,487,000 net tons, respectively, a de~ 
crense Of 3065 percente 


A comparison of the tonnage of bituminous coal used in 1929 and 1939 
shows that calculated consumption (based upon production plus imports minus 
exports and foreign bunkers plus or minus net changes in consumers! stocks) 
wes 515,268,000 and 376,502,000 net tons, rospectivelye Colliery fuel, 
electric-powcr utilities, locomotive fuci (class I roads), ond coal used 
in the producticn cf bechive and byproduct coke represented 48,6 and 49.5 
percens of the totalse Coal consumed by electric-power utilities increased 
from 8e/{ to 12.3 percent, use of colliery fuel declined from 0.9 to Oef per- 
cent, consumption of locomotive fucl docreased from 22e1 to 19.6 percert, and 
coal used in the production of coke was 16.9 percent in both yearse 


Whereas the percentage of coal consumed by these industries as related 
to total consumption in the respective years was virtually the same, the 
tonnage consumed declined from 250,241,000 tons in 1929 to 186,380,000 tons 


in 1939¢ 


PETROLEUM PRODUCTION — SHIFTS IN PRODUCING Amd 
CONSUMING CHNTERS AND USES 


Domestic production of crude petroleum was 1,007, 323,000 barrels in 
1929 compared with 1,264,962,000 barrels in 1979, an increase of 25.6 per~ 
cente In these years the combined production of Texas, Oklahoma, and 
Carifornia represented 83.8 and 68.6 percent, respectively, of national 
production (Texas, 29.5 and 3802 percent; Oklahoma, 25e3 and 12.6 percent; 
end California, 29.0 and 17e7 percent). New centers of production are 
Illinois, Louisiana, and New Mexico; the output of these three States in- 


creased 197,492,000 barrels in 1939 over the 1929 figurce 


Sales of all fuel oils in the United States, including oil for company 
cse and excluding bunker oil for vessels in foreigm trade, were 332,144,000 
barrels in 1929 and 419,907,000 barrels in 1939, an increase of 87,763,000 
tarrels or 26.4 percent. In 1929 and 1939, respectively, the Pacific Coast 
resion took 29.7 and %e5 percent, the South Central region 27.5 and 17.9 
ercent, and the Middle Atlantic region 19.9 and 253 percent, thus these 
sree regions accounted for 77el and 66.8 percent of the 1929 and 1929 
otealee Sales of distillate oils (Nos. 1-4) for domestic use, included 
im the preceding figures, were 19,560,000 barrels in 1929 and 97,131,000 
‘mn 1939, an increase of 77,5£1,000 barrels or 396.1 percents The Pacific 
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Coast, South Central, and Middle Atlantic regions accounted for 44.4 and 50.3 
percent, resnectively, of the distillate oils sold in 1929 and 1939, of which: 
35e( and 39-8 percent were sold in the Middle Atlantic regione The increase 
in sales of distillate oils represents the equivalent of about 17, [00,000 
tons of coal. 


Sales of fuel oil by uscs showed radical changes in 1939 compared with. 
192%e Total salcs increased 18.9 percent. The most remarkable changes were. 
in the use of heating oils (Nose 1~6), which increased 264.3 percent, and oil 
for transportation (rail ani water), which declined 16 percent. Salcs to : 
the. United States Navy, Army, and Coast Guard increased 52e2 percent; sales 
to gas and electric-power plants, 1.7 percents and soles for miscellaneous 
uses, 2.6 percent. Fuel for company use declined lle7 percent and oil for 
manufacturing industries, smolters, and mincs, 4.9 percent. Details ere 
given in the following tebles. - 


Fuel~oil distribution by principal uses, 
thousands of barrels 


United States Distribution — 1929 : 1939 
_Railroads....... indole eee wacaseeenl . (Overs 63,23 
‘Vessels (bunkers) including tankers 02,870 79,25 
Gos and electric power plants...... 31,511 32,039 

li @eeee28 8806 0 @ eevee80 ; } 
Smelters and mines 7,050 Le 67,043 


_ Menufacturing industries......e.666] 63,431 [J 


MCAUINE OLLSe54 des aceeeienewaweewaae | 37,400 - 136, 232 
Range LUC] “2) vcsumeooosesiaguosws : (3/) 3,220 
NAVY y Army» GUC e. 6 vi.iswsen se saeenes es 8,192 12,472 
Ollecompany fuclo...cccccccesscccce 554559 4g 045 
MIiSCel Laneosiiscicuneewaseseeeesws 11,561 14,403 

POCA 924-5 5 Ga eeue aren 5-3. o eee eee 


384,422 50,943 
1/ Petroleum Economics Division, Bureau of Mincse 
2/ Fuel oil sold as range oils 

3/ Not available. 


NATURAL GAS ~ SHIFTS nm PRODUCING AGTD CONSUMING 
SENT ARS AND USES 


Production of natural gas, which seuuoudnnvea consumption, increased 
from 1,917,693,0C0,COO eubic feet in 1529 to 2,476,756,000,000 cubic feet 
in 1939, or 29. 2 percents _In these years Toxas supplied oli2 and 39e5 per— 
cent; Oklahoma, 18.7 and 10.1 percent; California, 1768 and 14,1 percent; 
end Lowisiana, 13.6 and 1169 percent. These four States accounted for 74.3 
and 75.6 percent of tre yearly totals: 


Consumption of natural gas in these: Seated: including receipts from 
other States, represented 69.8 percent of total consumption in 1929 and 62.3 
percent in 1939, broken down as follows: Texas, 24¢3 and 32e2 percent; Cali~’ 


fornia, 17.8 end 14.1 percent; Oklahoma, l7e2 and 9e3 percent; and Louisiana, 
10.5 and 667 percente 
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The extension of naturalegas trunk lines, for delivery of gas from the °~ 
producing centers to other States, is indicated by the increases in consump- 
tion as related to productior. in the various Statese For example, in 1929. 
the excess producticn ove: consumption in two Statés, Texas and Louisiana, _ 
was 59,763,000,900 cubic feet compared with 312,569,000,000. aubic feet in , 
1939, or the coal equivalent of 2,452,318 and 12,826,000 tons, respectively. 


Details of production and consumption in 1929 and 1939 are presented in the 
following table. _ | . | 


Natural gas, millions of cubic fect2/ 


Production 2 


[| consumption ¥ 


1939 


1929 
Alabama .............. ‘ by ep ae 205093 
Arizonn..........-- er TY) 7 | : 16,643 
Arkansase..cccecceece me 10,107 p2r013 
Californiasie:<ces cscs 34S, 361] 348,361 
Coloradde.csscscssccsece 2,015 — 21,978 
District of Columbia... ~ 4,069 
Florida.......0-. aaiies - 1,658 
Georgine.ccccsccecs eer = 16,296 
eB aosp 1 ae a ee sate 2,746 175134 
Indiana.......ecceee cae 791 * 30,795 
TOWAds ste ton cance’ we - ‘21,732 
Kansas.......ceeeee ee 80,556 - 85,865 
Kentuckyccccsccccccncce 47,771 16,563 
Louisiana.......e6. Seer 294,370 164,667 
Maryland.....ccccccscece 4,907 
Michigan........ceeeee ; 27,316 
Minnesota.....esseee Sane 17,262 
Mississippi........ ee 14,207 
Missouri.......cee. sieeve 47,157 
Montanaec2iseiadians sae 13+ E8P 
Nebraska........... as 13; 
New Mexicoe.....ssecoce ee 
New VOR 663. 555 44ie sees 6,877 
Novth Dakota........ oe (47) 1,607 
OWE G s..aie seam ediatiens ee 126,621 114,720 
Oklahoma......-ccccecee 329 429 2314008 
Peansylvaniasc...eseccee 122,3/ 109 , 74 
South Dakota.........- ; 1,717 5,712 
TENNESSE... 2c. seevece Boros: 15,558 
COS eck debe enue ere 405,52 796,561 
Wtabecehec kon nioauettoiens 1,53 13,172 
WE PEIN1 Bobb eens eee cy ae 
Washington........+. ove (BY) 63 
West Virginia....... sas 2 733856 69,394 
Cone pec ere seOuiy »ol 4,500 17,786 
Other hed tat ta ad sevevae | _ SHE | = 
244735765 


l/ Minerals Yearbook 1930, pe 462, and 1941, pe. 1044. 
o/ Production (marketed production) excluding gas for repressuring and 
for waste. . 
3/ Consumption, including receipts from other States or production plus 
imports minus exportse 
ree Not shown separately for 1929 but (if any) inclivded in "Other," 
a5 
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Whereas the consumption of natural gas increased from 1,91,644,000,000 
cubic feet in 1930 to 2,473,765,000,000 cubic feet in 1939, or 27.4 percent, 
the percentages used for certain purposes remained almost the same each year. 
for domestic use 16 percent, commercial use 4 or 5 percent, and industrial 
use 79 or 60 percent. (The vear 1930 is given, as there is no break-down 
between consumption for domestic and commercial purposes before 1930). Be 
tween 1930 and 1939 consumption for industrial purposes =~ defined’ as for 
field use, carbon black, petroleum refineries, electric public utilities, 
portland-cement plants, and other industrial uses ~ increased 26 percente 
There were slight declines in the quantity used in the ficld, at petroleum 
refincries, and at portlend-cement plants. Consumption for the manufacture 
of carbon black increased 30 percent, for electric public utilitics 59 per- 
cent, sa for other industrial uses 93 percente : 


fae em CAPACITY AND PooeesOn BY POVER ‘SOURCES 


ee of the Federal Powcr Commission eoveeine or ‘99 percent of 
the industry show that the installed capacit vy of electric generating plants 
in the United Statcs increased from 31,622,591 kwe in 1929 to 40,317,924 kw. 
in 1939, or 27.5 percent. Steam plants represented 7362 and 69. 6 percent 
of the totals; water-power plants, 25.8 and 28.3 percent; and internal—com- 
bustion plants, 1.0 and 2.1 percente 


Of the installed canacity of generating plants by regions, the East 
North Central States accounted for the largest percentage by steam (92 
percent in 1929 and 91.3 in 1939) and the Mountain States for the smallest 
(28.5 and 22.4 percent, respectively); however, the greatest percentage 
increase by steam (1939 over 1929) took place in the Mountain region TO 6 
percent)e Water~power ‘capacity was highest in the Mountain region (68.6 
percent in 1929 and 73.3 percent in 1939) and lowest in the West South 
Central region (1.4 and 6.8 percent, respectively). ‘The greatest per- 
centage increase in.capacity of water~power plants (1939 ‘over 1929) was 
in the West South Central States (614.6 percent), whereas in the Mountain 
region the increase was only 132.4 percent. The capacity of internal-~ 
combustion. engines is only a small percentage of total electric—power 
capacity; however, several drastic changes were shown in ‘the percéntages 
of increase by regions, ee over 1929. For example, in the Pacific 
region the increase was 1,406.8 percent, and more than 200=percent ine 
creascs are shown in the East North Central, West North Central, and Mountain 
re ZionSe , 


A break-down by typcs of power and a a gcographic divisions 
is given in the following table, . 


Or 
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Installed capacity of plants generating electricity in the 
United States, vy gographic divisions, 1929-39, in kilowattsl/ 


; Hydro Internal~ 

Geographic divisions electric combustion 
1929 
New England 569 , 538 5,907 
Middle Atlantic 1,269,470 17,757 
East North Central 581,938 21,991 
West North Central ~310,6 91,953 
South Atlantic 1,602,633 25,242 
East South Central 821,227 721,000 16,123 
West South Central ~ 19,510 1,284,776 104,802 
Mountain 620, 396 my 28,829 
Pacific A311, le7 ,315 
United States Total 326,419 
1939 | | | es | 

New England 3,028,250 851,762 12,778 
Middle Atlantic 9,746,991 | 1,571,583 34,291 
East North Central 9,069,452 709,679 81,221 
West North Central 51, 532,136 298,042 
South Atlantic 2,060,622 73,488 
East South Central 1,221,149 25,463 
West South Central 139,422 1,721,021 180,028 
Mountain 1,581, 310 US2,473 93,017 
Pacific 2,747,502 1,457,942 57,483 
United States Total. 655,811 


11,415,165 


1/ Federal Power Commissione 


Two-thirds of the electric power preduced in 1939 was from fuels and 
one-third from hydroelectric plants. Of the total of 130,336,050,000 
kwe-hre, fuels accounted for 86,314,419,000 kwe—hre — 27,112,291,000 in 
the East North Central States and 25,634,519,000 in the Middle Atlantic 
Statese Of the 44,021,631,000 kwe-hr. of hydroelectricity produced, the 
Pacific Stetes accounted for 12,187,604,000, the Middle Atlantic States 
for 73%335,433,000, the Mountain States for 6,017,185,000, and the South 
Atlantic States for 5,561,993,00 kw.—hr. be 


Gross electric energy available in 1939 (with allowance for exports 
and imports and losses in transmission) totaled 131,595,591,000 kw.-hr., 
of which 18,498,349,000 Iwe-hre were available within the State of New York, | 
12,254,144,000 in Pennsylvania, 11,853,796,000 in California, and 9,026,270,000 
in TDllinois; these four States accounted for 39.2 percent of the total. 


A shift of some importance occurred in the use of fuels for the genera~ 
tion of electricity in the period 1929-39. The use of coals, fucl oil, and 
gas, in terms of coal, increased from 51,836,000 net tons to 58,053,000, or 
11e9 percent. However, in 1929 and 1939, respectively, coals supplied 86.6 
and 796 percent of the total, fucl oil 4.5 and 6.9 percent, and gas 89 and 


1305 percent. 
a1 ie 
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T2e following table shows fuels consumed in. the generation of the elec- 
tricity in the United States, bj7 geographic divisions. — 


Fuel consumed in the generation of electricity in the United States, 


by geographic divisions, 1929 and 193°S1/ - 


Coal,2/ os tons Oil, barrels Gas, M cubic feet 
~ 1939 1929 1939 inlaeren 1939 


eel aes (34139,612) 2) 230,502 Ls 682, 101 | 5,282,179 = 
e 1 

Atlantic | 14,069,316 wh, Wat 022 327,083 5,024,595 91,451) 4,452,535 
East North | — — sO 3. : | 
Central 17,000,677] 17,778,974 80,070| 333,638] 4,070,810) 16,003,212 
West North , | ie il 
Central | 4,038,159] 3,197,717| 946,484] 1,236,209] 11,742,848] 42,571,477 


Souta 


Geographic 
divisions 


Atlantic 3,520,593]. 5,320,439 | 2,262,338} 3, 3 ' 153,082] 3,680,694 
East South |- os | . | | | 
Central $67,262] 1,517,350 972778 3,425,106] 7,458,003 
West South |- = _: oe 7 

Central | | > ,633} 929,402 bag = _ 679; 55, 391,216]: cere 
Morntain -. 81,78 2 “6 

Pacific os 25s 78 12 S57 | 3.43 236 : 6 26 ath ota| 2 a ee” 53 


Potal. 17825 56 112, 600, 795]39%,130,9% 


1/ Federal Power Sie | | 
2/ Coke and lignite included but nct converted to terms of coal. 


Foreign trade in electric energy. ~ Imports of electric energy from 1921 
to 1939, virtually all from Canada, ranged from a low of 885,259,000 kwe—hre 
in 1921 to a high of 1,918,668,000 kw.—hr. in 1939, in which year the coal 
equivalent was about 1,314,267 tons. Exports of electric energy have been 
unimportant and have been chiefly to Mexicoe In 1939, 4,236,000 kwe-hre were 
exported to Canada and 14,081,000 kwe-hre to Mexicde 


FUELS USED BY MANUFACTURING I NDUSTRIES 

Reports of the Bureau of Se Census show 210,959 manufacturing establish 
ments in the United States in 1929 and 183 se77 in 1939 and fuel consumed by 
these industries as the: equivalent of 351, “405, 623 and 288,5/0,/19 tons of coa’ 
respectively, a decline of 17e9 percent. | 3 


The following tables give fuels consumed in the manufacturing industries 
in 1929 and 1939 by kinds and-in 1939 by kinds and geographic divisionse 
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Fuels consumed by manufacturing industries in the 


United States, in terms of Coal, 1929—39, net tons 


Kinds of fuel 


Anthracite ...s.. ° 9,452,190 5,015, 857 
Bituminous coalee- | 196,779, 85 137,771,432 
Boe), Ane ee evrve fe 2,730, 62 50 » 1545796 
Natural 7as .....6 15,899,472 36,185,071 
Manufactured gase. 25. ate Ha 28,283,274 
Mixed gas....... be 536 54499 
Wiel, 082 2) wxsawse4 2955 if 0,611,790 

Total 351,405, 623 285,570 719 


1/ Not included for 1929 
e/ Including crude oil and gas oils used as fuel. 
Conversion factors shown in the following table. 


Fuels consumed in manufacturing establishments in the United States in 1 
in terms of coal, by geographic division, thousands of net tons 


Geographic Bitumie u Manufac- | Total 
division Anthracite] nous Coke2/ Fuel 0413/ Natural —/ tured and|fucl in 
seve terms of 
2as coal 
Yew Enclend 28 11,506 
Middle Atlantic Out 89,655 
sast North 
Central 370 99,609 
West North | 
South Atlantic 157 23,358 
East South 
Central 32 19,254 
West South . 
Central 26 ee mes 
Mountain _" cao 
Pacific 
Total 137s 77 30,612 ; 35,185 28,822 oe 
Lj Bureau of the Census, Ue S. Deoarieertt of Commercee Totals converted to coal 


equivalents by Bureau of Minese 

2/ Coke converted to terms of coal at C.70 ton of coke = 1 ton of coal. 

3/ Zuel oil converted to terms of coal at 4.37 barrels = 1 ton of coal. 

ul Natural gas converted to terms of coal at 24,370 cubic feet = 1 ton of coals 
Manufactured and mixed gas converted to terms of coal at 45,565 cubic feet = 
1 ton of coale 


Manufacturing industries, the largest group of consumers of mineral fuels, 
ilso use a large quantity of purchased electric energye In 1937 (the latest 
rear for which data are available) the total was UF »9US 480 »O59 kweehr., of 


io moO os 


_ - Original from 
Digitized by | =, 
ee Google THE OHIO STATE UNIVERSITY 


le Ge 7189 


weich perhaps one-third was generated by water powere No data are available 
on the use of fuels by homes, hotels, apartment houses, and office buildings, 
Tiis group perkaps ranics next in imrortance to manufacturing industries, 
followed by railroads whicr in 1939 consumed fuels equivalent to 89,985,000 
net tons cf coal, 14,470,000 tons representing the fucleoil equivalent. 


STATISTICAL TABLE AND GRAPHS 


i” 
er va 
7 


fan) 


Tre following table and hs (figs. 1 and 2) are based upon the 
calorific valve of the sever fue ele, Wen the fuels are considered from 
the standvoint of their use velue to the consumer, the trends in use may 
be bettcr understood. In sone instances use is based upon economy, in others 
on convenience or the genoral desirability of an imrroved product. To gen 
eralize, coal may be said to be cn all-purpose fuels petroleum products cre 
useful chiefly in the transrort industries; and naturnrl sas is used by ine 
dustry and for domestic and commercial heating. 


Y 


{iw 


The trble shows the cmantity of available coal, prodvction of crude 
petroleum, snles of natural cas, aid hydroelectric power (in their own units 
of Mcasurements and in terms of conl) in the United States, by months, 1929 
througn 1940, These figures, hovever, shculd not be weighed against one am 
other to cetermine the cormetitive positicn of these commodities in the 
proiucticn of power, as copeel Gata are not available. Typically, only 
about 38 percent of crude runs to stills in the United States result in fuel 
and gas olls, and exports of fucl oils and net exports of crude oil were 
about 6 percent of production in recent yearse The average over the 1929—HO 
period was about LU percent. Therefcre, less than one-half of the output of 
petroleum should te considered as eccmpeting dircetly witn coal. Likewise, 
sales of natural gas in the United States, as snown in the tables, are not 
cormarable with total consumotion, as natural gns used in tae field by the 
producer and that for certain cther uses, such as tne procuction of carbon 
black, are not included in the figure eoverine sales, Apparently about 
one-half? of the output cf natvral gas cometes directly with coale 


t 
a 


The outstanding features siovn by a comparison of tne data included in 
these tables are the commanding position of ccal, the highly seasonal nature 
of tke demand under both normal or abnormal conditicns, and the increasing 
competition with coal of oil, naturel gas, and water nowere In this connec— 
tion, attention is called to the fact that in April 1959 the coal equivalent 
of the petroleum produced was greater than the coal available in the same 
month, owing to partial suspension of operations in thie bdituminous-coal in- 
dustrye | 
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The following table shows, for 1923-40, inclusive, the relationship 
of total salaries and wazes cf employces in the United States, total 
naticnal income, and total demand for encrgye Salaries and wages are 
shown by separate groups, and. total demand for energy is broken down as coal 
available, demand for all oils, sales of natural ges (as reported by the 
American Gas Associaticn), and production of hydroclectricity, all con 
verted to terms of coal. Tne salaries and wages of the manufacturing and 
transportation grours, inéicctive of zcneral industrial activity, deserve 
special attention as these industrics are large consumers of energy. Ref~ 
erence should also be made to the table on page 9 showing frels consumed in 
manufacturing estavlishments of the United States in 1939 by geographic 
Givisions. It will be noted that in this table data under "Energy demand" 
are identical with those in the tables entitled "Fucl and power in the 
United States" (pages 11 to 23, inclusive), except that "demand for oils" 
is used instend of "crude petroleum rroduction." | 
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Figure 1.—Energy by kinds available in the United States, in terms of coal, 1929-40. 
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RUSOURCES CF ENERGY’ 


With reference to rescurces cf energy and their probable length of 
life, Deased upon such data as are availabic, it ray be stated tnat at the 
current rete of consumption the coal reserves of tne United States are ample 
for .undrecs, if not tnousandis of years, except for certain high-rank coals 
that may De exrausted in a fow generations. The United Stetcs possesses 
one-half the total world reserves of coal. The life of petroleum and natural- 
gas resources is more difficuit to estirate, According to the best data — 
available, tne reserves of petroleum and natural gas in sigat are sufficient 
to last 15 and 30 years, respectively. However, the Bureau has recently 
estimated that by relatively costly: methods of converting coal to oil, the 
supply of oil might last for centuries. Obviously this wovld reduce the 
length of life of the coal reserves. Watcr~power resources (dependent . 
chiefly upon the sun, top2sraphy, and vegetation) may seem to be the most 
susceptible of measurement; nevertneless, desert areas which were once under 
water show that in the course of time volcanic action or the convulsions of 
nature can change the centers cf water—power nroductiong According to the 
Geological Survey of the United Etates Department of the Interior, the de 
veloped water power of tne United States on January 1, 1939, was more than 
26.0 percent of the world total and its‘resources about 5 percent. Further- 
more, these resources of cnergy are widely scattered ~ in general, coal in 
the Bast and Middle West, rnetroleum and natural gas in the South and South- 
west, and water power in the West, Southwest, and Northeaste 
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